Enhancement of hypoxic pulmonary vasoconstriction by metabolic acidosis in dogs.
The effects of HCl infusion on multipoint mean pulmonary arterial pressure (PAP)/cardiac index (CI) plots in pentobarbital-anesthetized dogs whose lungs were ventilated alternately in hyperoxia (fraction of inspired O2 [FIO2], 0.4) and hypoxia (FIO2, 0.1) were investigated. Over the range of CI studied (1 to 5 l.min-1.m-2), hypoxia increased PAP in 22 dogs (responders) and did not affect PAP in 16 other dogs (nonresponders). In eight nonresponders, two repetitions of alternated 0.4 and 0.1 FIO2 exposures did not restore hypoxic pulmonary vasoconstriction (HPV), defined as a hypoxia-induced increase in PAP at a given flow. Intravenous infusion of 2 M HCl (2 mmol.kg-1.h-1) decreased arterial pH from normal to around 7.20 in eight responders and eight nonresponders. This metabolic acidosis increased PAP at all levels of CI in hyperoxia and in hypoxia in all the dogs, enhanced HPV in the responders, and restored HPV in the nonresponders. In eight responders, 2 M HCl infusion (2 mmol.kg-1.h-1) together with a 7% sodium bicarbonate infusion (adjusted to maintain arterial pH unchanged) did not affect hyperoxic or hypoxic PAP/CI plots. Pretreatment with 1 g acetylsalicylic acid iv (6 dogs) did not affect the pulmonary vasoreactivity to HCl-induced (2 M HCl, 2 mmol.kg-1.h-1) metabolic acidosis. It was concluded that in intact dogs: 1) metabolic acidosis enhances HPV; 2) at the given dose, HCl does not produce pulmonary vascular effects unrelated to the circulating blood pH; and 3) it is unlikely that the pulmonary vasoreactivity to metabolic acidosis is mediated by products of the cyclooxygenase pathway.